Inositol trisphosphate isomers, but not inositol 1,3,4,5-tetrakisphosphate, induce calcium influx in Xenopus laevis oocytes.
To investigate the mechanisms by which inositol phosphates regulate cytosolic free Ca2+ concentration ([Ca2+]c), we injected Xenopus oocytes with inositol phosphates and measured Ca2+-activated Cl- currents as an assay of [Ca2+]c. Inositol 1,4,5-trisphosphate (Ins(1,4,5)P3) injection (0.1-10.0 pmol) induced an initial transient Cl- current (I1) followed by a second more prolonged Cl- current (I2). Both currents were Ca2+-dependent, but the source of Ca2+ was different. Release of intracellular Ca2+ stores produced I1, whereas influx of extracellular Ca2+ produced I2; Ca2+-free bathing media and inorganic calcium channel blockers (Mn2+, Co2+) did not alter I1 but completely and reversibly inhibited I2. Injection of the Ins(1,4,5)P3 metabolite, inositol 1,3,4,5-tetrakisphosphate (Ins(1,3,4,5)P4) (0.2-10.0 pmol) generated a Ca2+-dependent Cl- current with superimposed current oscillations that resulted from release of intracellular Ca2+, not Ca2+ influx. Injection of the Ins(1,3,4,5)P4 metabolite, inositol 1,3,4-trisphosphate (10.0 pmol), or the synthetic inositol trisphosphate isomer, inositol 2,4,5-trisphosphate (1.0-10.0 pmol), mimicked the effect of Ins(1,4,5)P3, stimulating an I1 resulting from release of intracellular Ca2+ and an I2 resulting from influx of extracellular Ca2+. The results indicate that several inositol trisphosphate isomers stimulate both release of intracellular Ca2+ and influx of extracellular Ca2+. Ins(1,3,4,5)P4 also stimulated release of intracellular Ca2+, but it was neither sufficient nor required for Ca2+ influx.